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Progress and Challenges
in Water Quality

• Clean Water Act of 1972
• National Pollution Discharge Elimination

System (NPDES) – emission permits
• 1998 National WQ Inventory indicates that 40%

of assessed U.S. streams, lakes and
estuaries were not clean enough to support
uses such as fishing and swimming.

• 291,000 miles of assessed rivers and
streams (35%), 7.9 m acres of lakes (45%)
and 12 thousand sq mi of estuaries (44%).



Nature and Sources of
Water Pollution

• Sediment and nutrients are the most common
pollutants.

• Nonpoint sources include runoff from farms,
pastures, urban areas, and timber harvesting
and mining operations.

• Agriculture leading source of pollution
l 60% of impaired river miles
l 50% of impaired lake acreage



Accomplishments

• From 1977 to 1992, sediment delivery
from cropland to water bodies
decreased by about 740 million tons, or
38 percent.

• The goal over the next five years is to
achieve an additional 25 percent
reduction in soil erosion on cropland.



Conservation Practices

• Reduced and no tillage

• Terraces

• Contour farming

• More efficient and timely application of
nutrients and pesticides

• Others



Setbacks
• Pfiesteria: Lagoons in North Carolina

overflowed because they were not designed
to handle the intensity of storm events that
occurred in the region.

• CAFOs: In Missouri and other states, animal
waste disposal equipment failures have
resulted in numerous fish kills.



• Hypoxia: Nutrient loads to the
Mississippi River from agricultural,
urban and other sources are causing
ecological degradation in the Gulf of
Mexico.



New Production
Technologies

• New and emerging production
technologies have the potential to
further reduce adverse water quality
impacts of agricultural production.



• Site-specific farming can increase farm
profitability (by increasing yields and/or
reducing input costs) and/or reduce
nonpoint source water pollution.

• GMOs have allowed development of
new plant varieties that are resistant to
certain herbicides and pests.



• Pest resistance reduces the use of
pesticides, which can generate
significant water quality benefits
particularly in areas where soil and
weather conditions increase the risk of
pesticide contamination.

• Drought tolerant plants can reduce
dependence on irrigation and
groundwater pumping costs.



• Drought resistance is a benefit in arid
areas of the country experiencing
rapid urbanization and/or greater
weather variability due to climate
change.

• On the other hand, there are many
ethical issues and social and
environmental risks associated with
GMOs that must be assessed.



Policy

• Federal and state agricultural policies
have stimulated the adoption of
conservation technologies and cropping
systems that increase soil and water
conservation.



• Conservation compliance: Eliminated
inconsistencies between commodity and soil
conservation programs

• Conservation Reserve Program: Idled
millions of acres of highly erodible cropland,
thereby reducing nutrient/pesticide
application and runoff.

• Wetland Reserve Program: Stimulated
conversion of cropland to wetland. Wetlands
sequester sediment, nutrients and pesticides.



Regulatory Approach

• A regulatory approach has been used to
control point sources, e.g., NPDES
permits.

• Total Maximum Daily Load (TMDL)
requirement of the Clean Water Act is  a
regulatory approach for controlling all
sources of water pollution in a
watershed.



Incentive-based
Approach

• Cost sharing of soil and water
conservation practices, CRP and EQIP,
have reduced agricultural nonpoint
source pollution.



Tradable emission
permits

• Require  regulatory agency to set an
upper limit on total emissions from all
sources in a particular area.

• TEPs issued based on limit.
• Permits tradable among sources at a

price determined by demand and supply
for permits and other trading restrictions
imposed by the agency.



• TEPs allow a point source to buy
emission permits from a non-point
source and vice versa.

• TEPs minimize the cost of achieving a
desired reduction in total emissions.



Changes in Ag Policy

• Changes in agricultural policy are
likely  to alter cropping patterns and
farming practices, and hence
environmental quality.

• To what extent do changes in ag
policy reduce nonpoint source
pollution?



Evidence

• In previous farm bills, farmers had
incentives to plant crops that maintained
their eligibility for crop-specific
payments and increase acreage of
program crops like corn and wheat.



• Prior to 1996, farm bills encouraged
continued planting of corn and wheat
and discouraged planting of soybeans,
which are not eligible for subsidies.

• CARD used county-level data for six
Midwest states (MN, ND, SD, NB, IA
and KS) to determine how the
decoupling provisions of the 1996 FAIR
Act affected crop acreage.



• Results showed that from 1995 to
1999:
l most counties had significantly greater

soybean acreage

l westward movement in corn acreage, and

l dramatic decreases in wheat acreage.

• Increase in soybean acreage is cause
for concern because soybeans are a
more erosive crop than corn or wheat.



• On the other hand, soybeans do not
require nitrogen fertilizers and atrazine
like corn and wheat, which reduces the
likelihood of surface and ground water
contamination from these sources.

• There are likely to be pluses and
minuses in terms of water quality from
greater deregulation of agriculture.



Information
Technologies and Rural

Communities
• Communities are becoming increasingly

concerned about the adverse impacts of
agriculturally related air and water pollution
on quality of life and ecological integrity.

• Collaborative decision-making allows
communities to identify and evaluate
strategies for reducing air and water pollution.



• Rapid advancements in information
technologies facilitate collaborative
decision-making:
l geographic information systems

l global positioning systems

l remote sensing

l Internet-based decision-support systems



Decision Support Tool

• CARES has developed a decision
support tool for Saline County, Missouri
that allows the community to determine
the proximity of existing animal feeding
operations to residential areas, roads,
public drinking water supplies, streams,
and public facilities, as well as identify
the most suitable areas for future animal
feeding operations.















Future Prospects

• Advancements in production and information
management technologies are increasing our
capacity to reduce water pollution.

• The challenge is to use these technologies
and advancements in scientific knowledge to
reduce adverse impacts of food and fiber
production on water quality, people and the
sensitive ecosystems on which we depend.


